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This  paper  gives  conditions  which  imply  the  existence  of  a unique,  globally 
attracting  steady  state  solution  of  a certain  class  of  reaction-diffusion  systems 
with  inhomogeneous  Dirichlet  conditions.  In  addition,  an  example  is  given  which 
shows  that  when  the  above  conditions  are  not  satisfied  the  steady  state  may 
bifurcate . 
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SIGNIFICANCE  AND  EXPLANATION 
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Reaction-diffusion  systems  are  systems  of  partial  differential  equations 
which  have  applications  in,  for  example,  chemical  reactor  theory  and  in  mathema- 
tical biology.  As  a specific  example,  such  systems  may  be  used  to  model  the 
evolution  of  the  concentrations  of  two  chemical  species  undergoing  simultaneous 
reaction  and  diffusion  in  some  container,  where  the  concentration  of  each  reactant 


is  kept  at  some  prescribed  level  at  the  boundary  of  the  container. 

An  important  problem  is  to  describe  the  asymptotic  or  eventual  behavior  of 
such  a system  for  large  times,  and  the  relationship  between  this  behavior  and 
the  initial  conditions.  This  paper  gives  conditions  which  imply  (1)  that  the 
reaction-diffusion  system  has  a unique  time-independent  (but  spacially  hetero- 
geneous) state,  and  (2)  that  the  system  must  tend  to  this  equilibrium  for  larger 
time,  independent  of  the  initial  conditions. 

An  example  is  also  given  which  shows  that  if  the  conditions  mentioned  above 
are  violated,  the  steady  state  may  bifurcate;  in  other  words,  the  reaction 
diffusion  system  may  then  admit  more  than  one  equilibrium  solution. 
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The  responsibility  for  the  wording  and  views  expressed  in  this  descriptive  summary 
lies  with  MRC,  and  not  with  the  author  of  this  report. 
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becin  by  showing  that  g ^ 0,  h £ 0.  Let  h • - h . Then  g and  Multiply  each  equation  by  - e,  add  them  together,  integrate  over  ft,  and  in- 


As  an  axaopla,  considar  tha  aystaai  of  two  aquations  vhsra 
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1 jrtjc  ».  Sine*  X (0)  < 0 *nd  X depend*  continuously  on  H,  there  must  The  solution  of  the  equation  Is  non- negative  by  the  swisis  principle 


Me  now  verify  (iv).  The  first  statement  is  obvious.  Let  s - 
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